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afc&&{8^*$iK'W yy * k* ^ s — <oe9E$ i 

L. 85KB 2 coffin* n ft#* 
£/>-f:/g* K*jr?-©ffiJEaj2>'tf-MC8*E 

firfpmw tftattW^ ft o- <r>tst 
*»;s«ftf -^i*** h *an# lt^ie^* 4 & 

3. 65IE» 1 2 <*> 2 
®S^S^Wt«fil«^ 2 12361 CO ». 

4. KE¥«iBfcS»*-fflK¥1ir*#fcS*-c 

5. fl&E'W 7 'J » K* "^9— ttffJEISfflifc* 



t*^em**c>fBES^fctflia*0>t& 2 <afttti*- 
* 1 <D&»E«*ap#*n*i£-*-a!& 1 «> 2«& 

(S^Kfc* LT1EE31 2 <0«^8*#* 2 tfiffi^L 
X. 3B 2 <D £39 «**6|# 2 <0 2 

77-Jb'i: CfBlffiW 1 **tf#2*> 

Bra* i fcntfia 2 <o 
ffi 33 ^ * * n ^ n B3 te to n * t - <& 63 e 



»Bfl¥ 2-141049 (2) 

jfioTT I* 83 ESS 1 OStaS 
& 2 KttoSIB, 

fffiE4#-h©l^l-tettS*-T^*»££n 

1 EtfcoSSo 

8. nema-SK F E TTM&*n*i»>fc#7 . 

9 . WEI£»»43 XOmtZ*> 5 * ^OfUlliKR 

1 0. ITiEX*»<*. 

#i**c/s«2<*Afltf-h**tftf!2i#-»* 



* j: j$Hfi»tfrtt*a** tfsaEai 2 <o{flLfora»ii 

* *I3;R5I 1 E«^«Ro 

1 i. CTEm«#a*»**iffE*JS&-fi*f 

^W^ift^lf W»*ft4ta»*JR 1 0E4S«>& 
335. 

12. B3EJ3 1 2 2to«ZS#««& 

nicJ;083E^DX h — * b < *X •» "C" 

1 5 . S5E«« Vi^ Cii^lSK^^-r 
m l 4 Etlco^S. 

16. ^EJ9«»«F E TT»fiS5n*3»^JS 
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1 5 EttO^X. 

*ja#AtlftS*tr-*-£tt«tt 1 TStttDSa, 
19. fli* ox 4 

frto *\.*taGiznmmmic* ox 
* ox h-**»£L**i»a*e«fSr*tttt* 

ft If? HHBJ @ £ N A 84-DSC-Q 



QPSK58:35?n«tft»J5« (RF) »j$tt*<3 
dB«^J^W85 1 4 *>A:*tf- h 1 2 Icttl&Sn** 
c<D*6fcffirt*)lP!BU«»I-1!*>0. TO* * 3 
dB" -f :/ V * KJ OJ:? ^Tl»$. 

r- 1 6 is X V 1 B + tt^i, 

AAut*-M 8iiJ:tfn rentes nara 

SI 4 O A?Jtf- f^O»3«Ottt&lctti;-CtK 
»loA*'H-M8 *>-fc am 2 <Bffl6C 2 2 



»Bfl¥ 2-141049 (3) 

(a«iiB»*-o/snfc (psk) eauzt 

20(0201 (2^|) PSKHf^ft^iftPa<:9 

i/4(affl«^«f--r>^infcii^ (qp 

SK) *R*fiJcLT> m-Oft»iS&^2oOaj3r 

55 I GSii 1 9 8 Sulfite sfefranfc^-f*o 
o*. — y-*rti>y<n 9 9 *<— 5> - 1 0 9 ^ — 13 
^in/:^?! (Mouf ot al> K** Tfift 
fit IS I F -?<< ? ottffi£S<*>ia'*<0# -fctftf Lt» 
Jfcffl (Conventional and Nov applications Tor 
the Quadrature IP Microwave Mixer > J ilM 



fil 1 *>A*J#- h 5 0 C#*aS4l* e 3S^S 2 0 

u^ta ( i ) imtpfi-r &ss 1 <&A2jra^*s« 

tS -fc-5lCtttt£nTl*S»2<DA;rj# — 1*24 
*#L, *fcE£82 2Uiaftffito (Q) ft*?* 

tttss nri' s» 2«>A^i^-h2 6 **r**. 

KM*-* J: 5 *c»W«IR*^ LTi^, K£E2 
0 45 J: 2 2tt#*2la*— -fV^*— K^ttf* 

S&S 2 0^b«2 to 4- — * >^*4lfctfl^lffl 
2 0<O m^JBS^2 8 KSin. 
*irtraftut«3dB'W^«J 9 K-rttfefc2Ffe 
tt*rf-32©A**- h3 4fc«$Sin«* 

fid a 2 2^&o2«+-^ >r*nfctfi*©^ 
«a^S2 2 <DtH*m* 3 0 can. 9* 54* 

^1X^75 - S 2*>A2l#- M 6 K&f&dti 
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3dB*r 3 2 liMAl* 1 9 8 6 
^7^22 BK»lf*nfc^ 5 - (Clark et 
al > <D*IS4J|flF35 4 . 6 0 2, 2 2 7 ^U:fe» 

/afctft© 4#© i ttficofi*«ci>/t^ri§s^ffl 
ffczroeas^ -f v<*#-h3e*j<fcc/ 

3 8 >\ZX -*X££n*« C<D* 

Ml 00 / 19~±A>V (MHz ) 'n»L 
l o^/r^^y (CHz ) «>Mlttttiisni:^it&« 

t>Sfc«tt**Ski*#- h3 4fc:fttt&*i.*a*i*<2 

(- 3 08) ft HI* (>oX-tf-h3 8ic 

«4£*n, ft^«^^«l8«4t^itU 



»IBI¥ 2-14104!) (A) 
laic 9 o • *aaj*L*tt*8* i> xrf - h 4 ok 

ttt* S fettle. 3 6lift|0*H*0 

Td?-H38 t < * am 

?» 2 fia»i-©sp«iE^« 2 o ©e^fsnxaxfc 

ffidft 2 2 t>t>&*X,W ffiCT*£„ 
» 1 Ho»diB*l:«it;t 5» 2 Eflom^iejKli 
RC^fT^Jtit^i. A*>*9*4 4«#— b 
4 8 LX&i£?3 2 1 0 — 2 10'© 

-8i:«tt*nti»5. -fc«l*2 1 0' <o&«a 
JiT-xantH*. ««^8*flfliEi£tt 2 4 0 £ 



i 2ttt4-»:«»2 i o' izmte&n&o * 
2 i 2 ui5ff«tt*mR)*^ rx y& 
jE2 4 2<kLT3j**nTt>*7^ s*** taw is* 

*S«te»2 4>Aft*~ h 2 4 iztftttan-cn 
* P Xtt^U 2 4 2 J: * 1* U: * 

XI**orf*hB$*DfeiE<Ott**rL. D$B|TO 

t>4>& LT?jc»*lTl**, ttlfc 2 4 2 UttttT O 

1 0<D&f£**LTl>*, -ft*»2 1 0' <0» 
8*li»fc& - K) 2 1 4 4b* J: tf 2 1 6 ICtttt 
*nxi»5. *fttiK 2 2 0 Ut^JHTOi 

<m«>ftfitggtt-eJt«»2 2 o- **rt. -eo-fia 

tt7-^«n, fifcfiStttHfl*- h 2 8 *rir L X* 
* 5 2 fcfcfc* nTi« 2 2 0 ' (17 

-*anyt-«r>*-*-j:r2 2 2 **r*-a — at 
««22*' i= x o rJK»a n*. — &«ta2 2 

0' (O^fifilittttA 2 2 4 is XV 2 2 6 KffittS 



nt^$« SJ 1 <0 ^ A * -- K 2 2 6 It 7 J — K aft* 
2 1 4l:»Rin, * y- K«<fift«A 2 2 
4lctttt$nx^&. 3B2<D*'<f*--K2 3 4 t* 
7/ — Kd<te*i*5 2 1 8 Kttttd ti» # y — Kift< 
te«i£2 2 6lcf8$*anx^*„ 31 3 Jet* 31 4 
45 ^-f * - K 2 3 0 *> J: Cf 2 3 2 It? J - K*<* 

n-en 2 2 4 *j-fcc^2 2 Bi^ftdn. a y — K 

*<*n*n»«/5 2 1 S*J:cf2 1 4C»fi§ft 
iB6S5 2 0 Ott^l:t^Ttt, 2 4 OT^tiE 

2 i o' icwj&an. n 

2fc*tt2 1 0* **L-C»fc/S2 1 4*5^0^2 1 
2 4 2 -C^^-t -5 ^2i»f ? -3*^/X43feW«e 

^^<r~xir« 0x33^2 4 «c Ktea-na, ff5 « 

T O S5tC t>V»*CW% *B£E 2 4 2 «T — AJ:OiX<0 

^-K 2 2 84sj:tf2 3 4*lH:&lSjlC'<<fTXL. 
/<-f r 2 1 0* . miifaiz><4 T x 

ZntzVAt-b'Z 2 8**^2 3 4, & X tf % 
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» 2 2 0 ' *^LT7-^IC»n4. ^Wsf-K 
2 3 Q*£V 2 3 2 «f£ d n iE® « lc 

V*&» *- K 2 2 8 *J;tf2 3 4 *<IH;*> A K 
'<^rxift, ajattisictta c: tie x -*r. » 

tt*<&f&£ 2l44BJ:tf224«>SK #*tf«tt 
J^2 1 6«J:CF 2 2 6 OiSCQSdnS. ft o T . 
iO»JT OffifC43l»TI*. «tt&2 1 4 4o-fctf 2 1 
6 KJIitlfcRP 2 2 4 & J: Cf 2 

t'ifo^jfttfllrbo T-^fiU 2 2 0 ' Kdtfc* 
n*. «BEd*nfc»aS«liB*5)IT0B9O«^2 4 

h 2 8C<ft£;*n6. f$lt!jT Ofclc43^Ttt. ^ 
^*-K 2 2 8 ** J:tf 2 3 8 it ft IS /< >f T X 

^^f*-K2 3 OfeJitf 2 3 2 ll^ifflttflSlc/t-f 
7X*ft*. K 2 3 0 43 J: V 2 3 2 

fi^Bi^Ui, «aK^tett^«2 1 4, 2 2 



»Ba¥ 2-141049 (5) 

6 43 * Cf 2 1 6 . 224 ®fi)IC3*£3 ft * * ft 
TB*«TO«U*5l»-CW, &BjA2 1 4*J:tf2 

1 6 c®n4RP»ia6»iitte^2 2 4 4s*c* 2 

2 6 fcfl\»« ntti***<* £<Dfitt«-fc o Ttrfc 

n*. ft-,r. tft2jas*2 8 nsw^R 

F»«tt«it5«-B$l55i&»2 4 BriihiJ:^ 
18 0* ©fiitttfflfiS) . 

sKig^^ffi ci) 4^ *cftti&ai"**ttjtt 

1:1. 0 ; 0 . 1 ; & £ El 0 . 0 6<&&.tilta 

ttfl5A< 1. *y^-3 20 rjraj 

a^i#-n 4 ic»ta*n*R Fm^<&ia*N&is 

<& o- i&**tiLm6<mjj#- h 3 8 cans. 1. 

j$tfcj:^i:4^(01 ttJIfciS^-f > lw J: n *c 9 



0* <D<attfig*t>-*-Crfi;fj#-h3 8 Icfttft* 
4i*o *^5-3 2®A^)'H-f3 4 4sJ:ef 3 8 

» 2 0 43 2 2ttHUt*0, 35«*HCW*Jfr« 
fc\*<DT. £-t>3 4*£CF36 lc«» $ ft 4 IB 
2Sttl*IR«;&«»L < . ^A^JflS^ 1 2lc#f& 

iStt©^* h^f»lil9lHO/>r^-3 2 <ot&;& 
* - h 3 8 tzmt\ % »3HoK^ h*3 1 Obi 
T^intl^o 1 OUv 1, 1 

*ft*«lttft*ttttttaS*3*LTti*. 

2®A:fl#-h3B *«tftlS* *WDifeSft <* 

1 OA^mS2 0<O# - h 2 4 Kflt&SftT 

0* HJA^a4tC©i:MMff.-eft«©-C, 0* 



3 H<0 + 9 0" «U»lB»*r9-3 2 

^ 3 4^«0«i*n (*LT»i8Sn) * ttSl 1 

«asxKH^s 2 2 a A^ne- h 2 6 K«js*nr 

l**ttl&fc:*>l**£l 180^^9-3 20«i!-h 

9 0* WttArtQm««#iOttSBlc J: oT® 
a>Sft. tt->T*Oi:^i:3«*nti»fi. 

CSftttl* (Qti±T9 0' ) o VLt>x+ 0. 1 
ffifHttJBIifDK* I* * 3 1 2 T?;5;3ft* » 1 H<D 
WA*-h3B IC43I* *f0ft^<Ofitia*X**a 

h*3 1 fir^dns. "C? h^3 1 0 - 3 1 8 

Sl^ti^, SS1HOQPSKS999 1 OliR 
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UCJ:*) 3 dBtf a*Sn*:182><:$rr * R F »2S 
tt(»£t«. CCC*V»t, tBtftttttt** ► 
JVJ43 12. 3 1 B C«tXfiftttlBBa«fc** 
h^»3 1 0. 3 1 4 C TSI 3Hi:^i 

p s K&ajiiffiv^— ^aflf + >*Ai:)tit4 

l^iSffiW I -r >*/m<av^*acft»Q^r * 
J: 0 t>3S^«:*j«3ift**r-r *. c 
»l*:f¥tfil/'4fit**-<<>^ (UQPSK) 



>*/Mw*5t*Si3m^ffc*tti*£4 5 8 liUQ p 

So 

tltzmX<om'&&lzKVxm*'fi-- 
h i 1 6 4 1 8-C*?Ll»t84Bl0>rt"^5- 
4 l 4i;*»n«^l«J«ct»at« ttl>t. * 
fct*«J» 4 5 6 a* «« 

«4fcf2^^J3 4 0<D 2 «S!!aa 4 2 0 . 4 2 2 © 

— h 4 4 8 . 450 is *nen«i&* n*. 

ft-»T* ««S 4 5 8 4<0dB Ctt**L> C»£ 

*fl 2 *8ffi»*n*:<34**<l&£8 4 3 2 
h434«?JtC436 tcfttSS n*. 4 3 

2 lite*?* AD J* HJ3Bi:vt^^ 

>tai**-h 4 3 8 ica^r «««±* y 

7-4 1 4 Kfctf* 6 dB^)»aSJb* J: C^»&8 4 

3 2<osa^^ffl^ic ttt«*nro6. c<d 
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^fcJ:tf*¥tS4&*flBf£*--<f >f£ L-c*o£ 

31 4 gm I 9 8 0*£8J15BlcSafTSn*:'* — 
/ X > — A* (nor»os»eyor )<03fc®4$tt»4. 2 

1 6, 5 4 2 ^i:Ea?ntV^UQP S KffiSS 

h 4 1 2£4>LTiaftttm'W7'J ■* K *> 
77-4 1 4©A**-h 4 9 8 C(»»Sn*. 

16. 4 1 8 «cffi*}fau:tfc*8£f*a t\tz A. _0 * * 
^ 90 * 0>II^£ 6 dB<Ofc3ft25'* * K 

— 4 i 4 ©ai:*>#~ Mz»# f»nt v» amja 

K » 4 5 6 « iEittt 9 0 ? *> 10 M« * * £ 

us $ nfcra^* 1 *ti*'n 2 4 20.4 

2 2 <D A 2l # — H 4 4 8 *i,l;cr4 5 0 IC ttte 3 *l 
4. £32* n*f3*ltf 2 ttlffi3*»*S < 0 ' > 

4 3 2 A^afiT' 4 3 4 t»J;tf 4 3 5 Icttte 



J: ? tttff 3 dB«oBfl*i *> jfljfe*^ LTV* 

5 o « o T. £33 SB 4 0 DattSI9 4 5 8 *r 0 dB 

4 1 2i:f»t*RFA 
# £ # ^ 4 3 8 tz ts if & 1ft J) L Z> Ij\ IZ 18 S, (Z £ 
4 II 5t ic JtaX. X 9 dB<D »5tc L T t* * . 

M$9 4 5 8 0>ttSJ2*i15* L « ^ 1= CI ( tfl 
iHc^i»^> , IS&8i4 3 20A^J»H-h4 3 4 IC 

i, i tftttcr^iK©<a«£K 

rt. 0- fi£^>4D^**li+ 9 0* «^«c«Lrffi 
«U> ^rOlSJB^^f^^^ h/HiSH 5 Bll^ 5 1 0 

T^^nro^o* 4 5' JSJiJL^ai^iB 

tR* n/tftllt ^ 4c<i *o 4 5 8 (Jf*4H> 

*fc» IIO^^ h*5 1 2. 514*Xtf5l6 

<u^ h^s i 2 coiiina i 8 o - - ^t* 

0. ><^h^5 1 40ttHlttl 80* + 
^ ^ h ;l 5 1 6*>{4taf*3 80* - t 
U9S 4 5 8 A«E5^(D(aa©^t> 0 IC« 
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ft 4 5 4 refill ctttt *nfc«dtt. mat <m* 4 
s- kit***. »*a<DJ3^uiti:TfflcM-r* # 

4 B<Z>ft59 5 4O0KUQPS K&Wte^£ 

ifc^-r* c *<i l 0<d q p s K^a 

si ocifciftUT. t v*r p *3*aaA2i 

tf>«^£39B 4 0 OK^oXtfJftdrn&UQPS 

Aa<*&. cn«a!««4 o o otnarctB^ns© 

QPSKS«ai 0 £ aitft*K*l*-C U 
OPS 4 0 0 -t <&JNfcttt& 

©as*#»a:C. znum&fi<B< ^ mate*** 

28 4 atO/N-y 4 5 8 tt* $9 

lH©«fi£<0#-h2 B^3 4iODH(C04H«> 

lltf- h 3 4 ± 3 a £ <D K) 1= o fcft 0 . 8 dB<D 

2 dB 9 0' <0Splli^^r>J » Ko 
J&£«>3. 2dBK*fLTs Hifflrf?- h*&tf!2)4t 
- b * T0>ffl5*U 1 dB<0*-Cfc« o $£oT. CO 

m* & 3dB«>/^-f yy y K^nt' 

7 dnmi&m — mm+ & : 1 1: J: 
to*ns®4}&#ittofttf - b 3 8 ICfel'TJtJD 
m 7 HtiJB 6 H(D&31?3 6 0 0 0>rf~ h 3 8 

h^ar 

fc*. CO«£6]li$8HtfSB5l& 0 4 7 . 9 4 1 ^ 

7 dB«ttt:tt^*nT^*. 97BlC^t^ 
Sic. I. 1 0 LT 2 

B. 6 " Oftjfcetf*4"<* |> * 7 1 0 IC* 9 
x«sn. 0. 1 ttttl* 0 • IT 1 5 3. 

4" h *7 1 2ia-,t«? 
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MSS 4 5 8*Sllt*CttCjt->TWl G9(Oy * 
0CMt4Ct*<T&i. UQP 
SKffflttC(?)«di*t ) ot}Tb*l&^, 

5* 6 £T4>ft3f » BOO0>«fiKfctifll 

£395 6O0li9fl' tf)**^7-e 32 

-f^'J v K (SIlBO'Wry y H3 2 <0 J: o U ) 
)^<SWiiifc«^ s A2)#- h 3 4 * *l* 3 6 
— 27** h 3 8 leffcte* n«x4t/l^4^jd< 

««fc*?i,*T*:3 i» t %% Hft/x *Jj&*tf LTV* 
*o «-»T* A*j# — f 3 4 *>&tfJ2jrf- h 3 8 
-NOiB*tt 3 dB^ffl*«TT**JtfflWlc J: 5 C 
CteoT. »U-f3 4!i rjiiaj A2> 



41 I* W 7 1 4 * -fct/ 7 1 BICJ: -»X3*S4lT 

m*04>t?t*3B88lc;**-J:-3 tt¥frra2lJ&* 
Oft >*4^©flJI<D^ ox h — ^ 
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IS 9 BUSS 8 0 ic LtK D i) L tzGLW*-? — 

**fcq8ic J: *ttfc***-*o *bx**. 31 
8Qi:iiPt, UQPS KjfiflS 9 0 0 11, 9! 4 

J: -5 tste&to Of* •» X «* ^J» ( , A2J*S^ 1 

2 u»a»(E^a£feB 9 i 2 j^^ai** n*«a 

5 9 0 0 HPS* 2 4 2 6 ^^n^n I 

QTw^nsfflfttft ^3«u tuft a 

Sfciflifctfc-fcoicUQPS K fcasfl^* 

<g« (H^^r) ic43<.»xtfisj* n*c»&* <3« 
cr,^ 0 ^ *-**>^ai*icfc*. carnai 

11 £IT IC IB Bfl -T * 4: ? K «t«l * 5 - * M * * 



& 1 1 b 1 1 a B IC Miffi L X Itt iy| L J: 

19 IC 43 l> X * 7 o 9 h 1 1 9 0 lift" 1 I 
TWWjDUil* — £X* SSI 1 <08&*>fc> ttt*)£<«J 

+ i j. sdoo caf8*n*»2o®^i i 9 2 

59 1 2 a Bl*&34>*:*30 8 B*P>4& CXV*S. 

mi 2 bai*ai 1 2 «S(oaA/;7z-in;«t 

10 1 2bl:fc^T, ffita ^nfcPI 1 2 0 0 tt V i 

**«te*^txi,>*. c <*> y 5 *ttte 1 2 0 

Gli. HU 2bHi:*tJ:^^ ©\>7 *-tf 6 
1 2*>-fcCf 6 1 6©fidi:«t^*a*ffL, 

fctt£< ttl*. L**ttt»<£* PI 1 2 0 0 

^ — 6 1 0 6 1 4<Dfi**9t>S^ 

«0X. FJ I 2 0 0 **H*>?*-*6 1 OSJttf 
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1 0 HJC*l*X. JStt»J ^ » * 3 1 4 
4 * - K 9 1 8 * «fc 9 2 0 itt,Clifl8>»9 
1 6**fL. J£5Jiff^**-K9 1 8*JJ:CX9 2 
0(19^9 1 6 £ T — * fcORJlCfSttS nXt*So 

*«c*i»T WtoX 
IC . V 4 * - K 9 1 8 J: 9 2 Ott. 
$ 1 O0|C*^XHttX*-*-|ttta9 2 2 lC-fcoX 

-» M8£Elc2c*.>fia<c$fPH tx^*« 

jni 1 b u *fi *3 25 - * v^co&msttdcisix* 

COJftlSB- *) Z * l±7>*8S 1 1 9 4 * 
J: ^^b{t//'J O A> F E T*rfi?/D LT^i* 
*r-Ktefc3nfc2»coi8raB-';Sv*l 1 
9 6. 1 1 9 8 *WLTI'4, :n&»FETIi 
t a -l/» h K (Hevlett-Pockard ) <0 
2 2 0 lX*0x £ n«4» T l» L 9 Cll 

6 1 4<00&*>£!WRHL, i$9 HHI 1 2 0 0 I* 0 
03-7 *— if 1 2 1 0 1 2 1 4UTKU 

l» S3 1 2bKllC^$nXV^J:olC, -7a — 
If 6 1 2. 516. 12lOJ3-tCfl214IC^ 
X ?S 16 ^ n * Bl li A^ilft IC X o X ^ d *i 4 ffi flJ * 

*ia«5»l 2 aB©J.5-ft**<0* XAi«l6 
ICitt£fe-r 6 t> <0 iC li L I* t><DT*** 
4. BJffii^Wm^KVl 

m i si ii — *4 <o 2 «ffi3aas*^^&i«*«>Q p 

»2HU?« lHW2«8C33f50 loOBl«fk$ 
ti/r tSfiRHX* 

7 ax * «<► 

5?r 5 BW5B 4 ao^saB^arp^sw-r 

^ h ABX A 
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» 7 HI* SB 6 0<DffifiJ»*>I6f£*»<in-r*i & 
feic* &ffittfc*gJfc*35*-*-^* h*BTfc*o 
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